TINH TOAN cAU SU DUNG NUGC PHUC VU BAI TOAN PHAN BO TAI NGUYEN
NUGC BANG MO HINH TOI UU HOA PONG TAI HE THONG NUI COC
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Tém tit: Ngdy nay, & nhiéu noi trén thé gidi nude dang tré thanh mét hang hod khan hiém boi
nude la nguon tai nguyén cung cdp nhitng loi ich quan trong cho nhén logi. Béi vdy can phdi diea
ra cac quyét dinh vé bdo ton va phdn bé nude sao cho twong thich véi cdc muc tiéu xa hdi nhuw hiéu
qua kinh té, tinh bén ving va cong bang. Phdn bé tai nguyén mede véi tiép cdn téi wu héa dong
hién nay dwoc coi chii dé noi bdt trong phén tich kinh té.Tuy nhién, dé thwc hién bai toan phdn bé
tai nguyén nuéce thi can phdi tinh cau sit dung mede. Trong bai viét nay ching t6i mudn dé cdp dén
phurong phdp tinh cau ciing nhw nhitng tinh todn co bdan ¢ hé thong con dién hinh thuéc hé thong

song Hong voi muc dich swr dung nudc khdc nhau.

Tir khéa: M6 hinh tdi uu, phuwong phép tinh cau nudc, phan bd ngudn nude

GIOI THIEU

Bai toan kinh té tai nguyén nudc, ndi riéng 1a
bai toan phan bd nudc cho cac hoat dong kinh té
khéc nhau, dugc dac trung hoa bo1 mdt ham muc
tiéu cé lién quan chat ché tdi cac ham s6 hodc
cac phiém ham loi ich cua nudc. Cac ham hodc
cac phiém ham nay duoc xdy dung nén dya trén
cac ham cau st dung nudc, vi du nhu cAu tudi,
cdu nude sinh hoat, cau str dung nudc cho phat
dién, cau su dung nudc cho chan nuéi, .... Vi
vdy, xdy dung ham ciu ndi chung 1a mot khau
then chdt cua bai toan kinh té, nhu nhan xét cua
nhiéu nha kinh té, nghién ctru nao khong c6 phan
tich vé cau thi d6 khong phai nghién ctru kinh té.

Tuy cau st dung nudc rat dang dang va
phong phu, nhung theo tiép cén truyén théng
cua kinh té hoc, cAu nudc duoc phan thanh hai
loai cAu cin ban: d6 13 cau dan xuét cua nudc,
tic 14 cdu str dung nude dé san xuit ra hang hoa
va dich vu khac cho tiéu ding va ciu tiéu ding
nude (trye tiép) cia con ngudi. Vi du cho kiéu
cau thtr nhét 1a cau st dung nude cho tudi lta va
cac loai ciy trong khac, va cho kiéu cau thir hai
14 cAu nuéde sinh hoat cua cac hod gia dinh. Sy
phén biét nay dua trén cach thurc phan tich, ddnh
gia va xay dung ching.

Trong ndi dung bai viét nay, chung t6i dé cap
t61 viée xdy dung cac duong cau st dung nudc
cho hai trudng hop dién hinh néi trén. Hon nira,
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chung t6i cling phan tich viéc sir dung cac két
qua ndy dé phuc vu xay dung cac ham loi ich
trong hoan canh ctia bai toan phan bd tai nguyén
nuéc bang phuong phap tdi wu hoa dong cho
mot s6 luu vyc song ndm trong hé thong song
Hong-Thai binh, va cac két qua cia bai toan d6
s& dugc cong bd trong mot bai viét khéc.

I. MO HINH LY THUYET

Cau tudi dugc nhiéu nha kinh té tuéi khap
noi trén thé gi6i nghién ctru va rat nhidu mo
hinh khac nhau d3 duoc dé xut. Dua trén cac
tai liéu nay, ching t61 da gidi thi¢u cach tinh
ciia chung t0i trong D& tai nghién ctu “Tinh
toan gid tri cua nudc” nam 2007 cua ThS. Pao
Vin Khiém xuat phét tir tiép can gia tri phan du
ctia Robert Young, 2005. Tuy nhién, dé c6 thé
duoc str dung trong md hinh quy hoach dong
cho 12 giai doan (12 thang) ciia mot ndm thuy
van dién hinh, chiing ta can phat trién xay dung
ham cau tudi cho mdi thang ciia nim. Cong viéc
nay duoc tién hanh nhu sau.

I.1 Chu tuéi

L1.1 Cau tudi theo mia vu

Dua vao co sé tinh cu tudi cta bai bao cua
Pao Van Khiém “Tinh toan cau va gia tri kinh
té ctia nudc tudi”, Tap chi khoa hoc ky thuat
Thuay lgi va Méi truong. Truong Pai hoc Thuy
loi. S6 26, thang 9-2009, ching ta c6 thé xay
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dung dugc duong cau tudi cho lua theo vu khi
biét cac sb liéu vé dién tich khu tudi, ning suat
lua, mua hi€u qua,...

Vé miat 1y thuyét, cau tudi co thé duoc ap
dung cho nhiéu dang ham sb khac nhau. Trong
thye hanh, cac chuyén gia kinh té tuéi thuong st
dung mot sd dang phd bién 1a: Cau tuyén tinh,
Cau da thic bac hai, Cau phi-tuyén (dang ham e
mil), Cau dwa vao ham sinh truong (ham hau
can), .... St dung dang tuyén tinh s& cho phép
ching ta don gian hoa tinh toan, nhat 1a khi két
hop vao ham loi ich cta hé thdng st dung nude
noéi chung, dang nay bao dam nghi¢m cho bai
toan tdi wu. Tuy nhién, cac chuyén gia kinh té
tudi cua My, tur thuc nghi¢m tinh toan cu sir
dung nudc, khuyén céo st dung ham cau dang e-
mil (P=Ae*'?, P la gia, va X 1a khdi luong)
cho cac sur dung nudce no6i chung.

Trong cac ung dung cho cic md hinh téi uu
hoa dong trong bai toan phan bd nudc cia hé
thdng tai nguyén nudc, chung toi di st dung ca
dang tuyén tinh va dang phi-tuyén bac hai ciing
nhu ham e-mii. Tuy nhién, sit dung cau tuyén
tinh s& giam khéi luong tinh toan hon.

L1.2 Cau twdi theo thing

Pé tién cho tinh toan trong bai toan phan bo
nude trong hé théng tai nguyén nude, mot trong
nhimg cong viéc thiét yéu 1a phai tach dudng
cau theo vu mua thanh dudng cau theo thang.
Chung toi da dé xuit mot bién phap twong doi
don gian tién cho thyc hanh dgya vao mdt sb
nguyén tic la:

(i) tong cua cac dudong cau tao thanh sau khi
tach theo thang phai bang dudng cau theo vu
mua theo quy tic ndi tiéng “cong cau theo chiu
ngang” trong kinh té hoc vi mo;

(ii) cac duong cau tao thanh phai phu hop
v6i tam quan trong cla cta nudc tudi cho cay
trong trong ting giai doan ting trudng cua né
theo ham ting trudng sinh hoc ctia ciy trong;

(iii) @ cho don gian, ching t6i da “chat”
duong ciu thanh timg doan va gan mdi doan
cho cac thang khéac nhau trong qué trinh sinh
truong ctia cay trong.

Qua trinh tach duong cau theo vy mua thanh
cac duong cau theo thang dugc thé hién thong

qua tinh toan tmg dung cho xac dinh ciu tudi
theo thang cho lta duoc trinh bay & phan tng
dung phia sau ctia bai viét.

I1.2 Ciu nuée sinh hoat

Cau nudc sinh hoat cta hod gia dinh duoc dé
cap kha nhidu trong cac bai viét vé chuyén
nganh kinh té tai nguyén nudc. Tuy nhién,
chung t6i nhan thiy da sd cac bai viét roi vao
mot trong hai kiéu mo hinh. Kiéu thir nhat 13 sir
dung CVM (Contigent Valuation Method) co
dién, tuy nhién, day 1a phuwong phép chi thich
hop véi khu vuc ndng thon, noi ma céc thiét bi
do nudc va dinh gia khong duoc thiét 1ap mot
cach chat ché. Déi véi khu vue thanh thi, dich
vu cung cép nude sinh hoat duge thiét lap chat
ché, nhung dinh gia dugc thé hién dudi dang
“gid-bac-thang”, cac chuyén gia thuong phai st
dung dén cac cong cu kinh té luong thich hop
v6i miu 16n nhu héi quy ML (Maximum
Likelihood) hodc GMM (Generalized Method of
Moments) d¢ tinh toan.

DPéi v6i diéu kién Viét nam, viéc thu thap
khéi luong s6 lidu quan sat 16n dé ap dung cac
phuong phap ML va GMM cho cung cap nudc
d6 thi gap nhiéu kho khan. Mot s6 nguyén nhan
quan trong 13; s thanh vién trong ho gia dinh
thuong rat khong chinh xac, nhit 1a cac khu doi
thi binh dan; thai d¢ hop tac cua céc ho gia dinh
trong diéu tra st dung nudc khong thuan loi;
kinh phi diéu tra c6 han trong khi khdi lugng
diéu tra phai 16n (hang traim cho téi hang ngan
ho gia dinh);.... Vi vay, chung t6i dé xuit mot
phuong phap tan dung nhirng uu diém caa CVM
nhung van bao dam chat lugng trong didu kién
ctia cung cap nude do thi.

Nbi dung chinh ctia phuong phap nay la lay
mau ngiu nhién va didu tra cic cdu phan su
dung nudc (nhu nudc an uéng, nudc tim giat,
nuéc cho toilet, ...) cling nhu tong luong st
dung nudc sinh hoat cho h¢ gia dinh trong ting
thang, va sau d6 tim cach so sanh cic cau phan
nay theo cdc muc gia thi truong. Cubi cung, dua
trén mau diéu tra, tién hanh héi quy dé nhan
dugc két qua 1a duong cau. Trong thyc hanh,
kinh nghiém ciia chung t6i cho thdy diéu nay c6
thé duoc lam gian tién hon bang cach st dung
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cach tinh ciu e-mil cho st dung nudc sinh hoat
dugc cac nha kinh té My dé xudt tir kinh nghiém
thuc hanh kinh té nudc cua ho.

I.UNG DUNG

IL.1 Tinh toan ciu twéi

Trong muc nay, chung t6i trinh bay cach tinh
cau tudi theo thang cho lta trong diéu kién cua
san xuat nong nghiép trong khu vuc cung cép
nude cua Hé thong Nui coc, tinh Thai nguyén.
Céc budc tinh dugc trinh bay nhu sau:

Budc 1: Tinh clu tuéi cho mot ha dién hinh.

Muc dich 14 xem xét mot ha dién hinh cho
khu tudi, dé co duoc cac quan sat co thé dé dang
kiém soat nhu ning suit, gia ban, cac nhan tb
san xudt va chi phi san xudt, ké ca tién thué dat
noéng nghiép, va cac dic diém tham, ngam, bdc
hoi khac. Dua vao phuong phap tinh cau tir bai
viét ctia Pao Van Khiém (2007) di noi & trén, ta
c6 thé tinh duge duong ciu nay. Duéi dang
tuyén tinh, d6 thi ctia né c6 thé duoc biéu dién
trén Hinh 1(a) sau day. Vi dy, cau tudi vu bong
Xuan cho ving san xudt nong nghiép trén 1a
p=Ax+B (1), trong d6 p 13 gia do bang
VND, x 14 lwong nude tudi tinh bang m’.

Hinh 1

Gid (Triéu VND)

Khéi hrong mrde (Triéu mét khéi mrede)

Buéc 2:  Diéu chinh cu sir dung nudc cho
toan bo khu tudi.

Trude hét, ching ta chuyén di don vi cia P
thanh triéu VND, va X la triéu m’. Bién d6i
nay tuong duong vai viéc ddi hé truc toa d6 nhu
sau:

{X(tr. m*)=x(m’).10°

N {x =X /10°
P(tr. VND) = p(VND).10° p=P/10°

Thay vao phuong trinh ham cau (1) ta ¢6 cau
tudi tinh theo don vi triéu VND va triéu m’. Cu
the 1a (1) < P/10°=4X/10°+B hay
P=AX +B.10°(2).

Sau do, ta chuyén sang phuong trinh cau cho
toan bo khu tudi. Gia sir khu tudi c6 téng dién tich
13 n (ha). Puong cau cho toan b khu tudi phai 1a
mdt duong c6 dién tich nam bén dudi co gia tri
bang 7 lan dién tich ndm bén dudi dudng cau (2),
. (BrOoy
tuc 1a bang n va ¢o giao di€ém voi truc

B.10°

hoanh tai n(— ] Tir d6 suy ra duong cau

cta toan bd khu tudi c6 phuong trinh 1a:
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Gié (Triéu VND)

(b)
Duing ciu kho trdi

Buréng cau dirge
chuyén vé dan moi

Khéi heong mrde (Triéu mét khéi medc)

P= A(nX)+B.106 (3).

Budc 3: Diéu chinh theo thit thoat tir dau mbi
t6i khu tudi. Gia st h¢ s6 that thoat 1a €. Khi d6
phuong trinh chuyén hé toa do dé bao toan déng
gbop rong cua nudc tudi, s€ cd dang sau (tuc la
dién tich dudi dudng cau phai c6 dinh):

XDau moi = XKhu tuoi / (1 - 0)
P :PKhutuoi (1_9)

Dau moi
=(1-6)x

Dau moi
=P

Dau moi /(1 - 9)

Xem thém Hinh 1(5).

Thay vao (3) ta co:

By | (1-6)=(A/n)(1-6) Xy, s +B10° (4)

Buéc 4: Tach dudng ciu tudi theo vu mua
thanh dudng cau tudi theo thang.

Dé tuong thich véi tinh toan thury van va diéu
tiét tudi, can bién ddi cau st dung nudc theo vu
mua vé cau theo thang. C6 nhiéu cach dé lam
diéu nay, tuy nhién, trong ndi dung bai viét nay,
chting t6i s& trinh bay mot cach don gian dé tach
cau nhu sau:

Chia duong cau thanh bon giai doan twong

X

Khu tuoi
P

Khu tuoi



tmg voi cac khdi lugng nude tng véi bdén giai
doan tr(‘Sng laa: lam dét, dé nhanh, 1am dong va
thu hoach theo trat tu vu tién vé tim quan trong
ctia nude voi cdy trong 1a 1am dong, 1am dat, de
nhanh va thu hoach, nhu dugc minh hoa trén

Hinh 2(a). Sau khi sap xép trat ty uu tién, ching
ta thuc hién dich chuyén hé toa do cho ting giai
doan tudi img voi cac giai doan sinh trudng ctua
laa, vi du nhu ddi véi thang Ba, nhu dugc minh
hoa trén Hinh 2(b).

Hinh 2

Gia Lam dong

Lam dit

¢}

o]

Q4

(@

Thu hoach

Thang

Qs
Tee Ya’ng Hai /

Buée 5: Piéu chinh mua hiéu qua.

Budc cudi ciing 1a phai trir lugng mua hiéu
qua ting thang ra khéi luong nudc can cung
cap cho laa. Mot diém can chu y 1a dbi véi
tung vu khac nhau, can phai loai bé mua hi¢u
quda mdt cach thich hop. Trong truong hop
phan tich & day, ching 61 chi loai bd theo miurc
anh hudng cua mua hi€u qua cho mdi vu. Vi
du, dbi véi vu Pong Xuan, tudi 1a chu dong,
nén vai tro cia mua hi€u qua la thép, cin duoc
xép phia sau d6 thi ham cau [xem Hinh 2(a)],
con d6i v&i vu He Thu thi nguoc lai.

Tom lgi: Toan bg thu tuc trén day can duogc
thuc hién cho toan by cac khu tudi ung véi
tirng mua vu cho ca nim dé co thé s dung
trong mo hinh phéan bd nuéc.

1.2 Tinh toin cAu nwéc sinh hoat

Phan tich vé st dung nuéc sinh hoat da
duoc dé cap toi trong Dé tai nghién ctru cip bd
cua Pao Van Khiém (2009), trong d6 dudng
cau nude sinh hoat nong thon di duoc tinh toan
dua trén co s¢ phuong phap CVM va dudng
cdu nudc d6 thi duogc tinh dwa trén phuong
phap ML nhu dd néi ¢ phan dau cia bai viét.
Tuy nhién, do nhiing khé khin vé sb liéu,
chung t6i da phai tinh toan dudng cau nudc
sinh hoat dd thi dua trén mot phan tich don
gian hon dya vao phuong phédp CVM.

Pé ap dung phuong phap nay, dau tién
chung ta phéan tich khéi lugng st dung nudc
sinh hoat ctia cac ho gia dinh ¢ thanh phé thanh
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y T —
Nhra hi¢u qua

cac ciu phﬁn duoc sép dat theo thu tu wu tién
ctia ngudi tiéu dung nhu sau: (i) Nude udng va
nau an (6%), (ii) Nudc tim (30%); (iii) Nudc
giat gili va rtra rdy (18%); (iv) Nudc cho toilet
(32%); (v) Nudce cho cac muc dich khac (14%).
V& mat gid tri, cac ho gia dinh san sang chi tra
nhimng luong tién khac nhau cho cac loai nudc
gianh cho cac muc dich khac nhau noéi trén. Vi
dy, ngudi tiéu dung san sang thanh toan cho
nude udn va niu an téi muc gia 1,8 triéu
VND/m®, nhung d6i voi nude st dung cho
toilet, ngudi tiéu dung sin sang tin dung cic
ngudn nudc ¢ chat luong kém hon nhiéu, vi
du nhu nudc tir cac bé chira nude mua, véi gia
tri khé thap.

Viéc tinh toan duong cau nuéce sinh hoat
dya trén cac y mudn thanh toan (WIP _
Willingness To Pay) ctia nguoi tiéu dung ddi
voi ting muc khéi lugng nudc twong Gng
voi cac st dung nudc sinh hoat khdc nhau c6
thé dugc thuc hién mot cach tuong déi dé
dang nho phuong phap CVM théng qua diéu
tra phong van cac ho gia dinh véi sy gitp d&
ctia phuong phap ldy maiu ngau nhién. Tuy
nhién, dya vao nghién ctru cua cdc chuyén
gia kinh té nudc ciia Hoa ky, chung ta co thé
ap dung dang ham cau e-mii (P = de *'”, voi
P 1a gia, va X 1a khdi luong nuéc). Cac két
qua tinh toan cho cdu nugc sinh hoat & Hé
thong Nui cdc duge cho trong Bang két qua
& phan sau.
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III. KET QUA

IIL.1- Bing tinh cAu nuwéc sinh hoat —

thanh phd Thai Nguyén

Theo diéu tra bang phuong phap CVM vé y
mudn thanh toan cta cac ho st dung nudc thi
trong diéu kién khong c6 nudc sach cac ho dan
déu phai mua nudc binh dé phuc vu cho muc
dich ndu an va udng véi gia 1.842 dong/lit. Nhu
cau sir dung trung binh mdi ho gia dinh tiéu thu
16 m® /thang. T co s& d6, nhom nghién ctu da
xdy dung duong cau sinh hoat theo thang tai
thanh phd Théi nguyén nhu bang dudi day véi
dang ham cAu nudc sinh hoat 1a P= A )
theo bang dudi day (sau khi co tinh thét thoat

ctia duong 6ng 15%).

Bing 1- Tong hop phirong trinh dwong cau

nuwoc sinh hoat/thang

Thang A B
Thang 1 2.76 0.166
Thang 2 2.82 0.158
Théng 3 2.73 0.170
Thang 4 2.67 0.181
Théng 5 2.64 0.187
Thang 6 2.62 0.191
Thang 7 2.65 0.184
Théng 8 2.73 0.171
Thang 9 3.06 0.132
Thang 10 3.34 0.113
Thang 11 3.11 0.128
Thang 12 2.77 0.164

II1.2- Bang tinh cAu nuwéc twéi — thang- hé thong Niii Coc — Thai nguyén y = Ax+ B

Bing 2 (a) — Tong hop phwong trinh dwong cdu thang 1, 2, 3 hé théng Nii Céc

TONG HOP THANG 1 THANG 2 THANG 3
DUONG CAU A B A B A B
KENH CHINH 755.769 | 1814.039 | 127.968 | 652.384 127.968 |  652.149
KENH BPONG 424.108 | 1925.511 69.623 | 710.018 69.623 | 709.890
KENH GIUA 367.704 | 2099.543 68.519 | 791.945 68.519 | 791.819
KENH TAY 214319 | 1324.434 56.372 | 739.163 56.372 | 739.060

Bing 2 (b) — Téng hop phwong trinh

dwong cau thang 4, 5, 6 _ hé thong Niti Coc

TONG HOP THANG 4 THANG 5 THANG 6
PDUONG CAU A B A B A B
KENH CHINH 127.968 | 652.723 | 127.968 | 652.004 47.958 98.997
KENH DONG 69.623 | 710.203 69.623 | 709.812 23.780 96.834
KENH GIUA 68.519 | 792.126 68.519 | 791.741 23.227 110.379
KENH TAY 56.372 | 739.313 56.372 | 738.996 18.885 103.038
Bing 3 — Tong hop phuong trinh dwong cau thang 7, 8, 9 hé théng Niii Coc
TONG HOP THANG 7 THANG 8 THANG 9
PDUONG CAU A B A B A B
KENH CHINH 47.9577 99.2586 47.9577 41.7071 479577 88.6775
KENH DONG 23.7796 96.9695 23.7796 44.4536 23.7796 87.4666
KENH GIUA 23.2272 1105111 23.2272 50.7035 23.2272 99.7566
KENH TAY 18.8845 103.1497 18.8845 51.0502 18.8845 93.7789
Bing 4 — Phuong trinh dwong cau thang 10, 11, 12 hé thong Niti Coc
TONG HOP THANG 10 THANG 11 THANG 12
PDUONG CAU | A B A B A B
KENH CHINH 755.769 | 1819.491 | 755.769 | 1814.606 | 755.769 | 1818.663
KENH DONG 424.108 | 1928.715 | 424.108 | 1925.850 | 424.108 | 1928.279
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KENH GIUA 367.704 | 2102.321

367.704 | 2800.484 | 367.704 | 2101.942

KENH TAY 214319 | 1326.137

214319 | 1892.874 | 214.319 | 1325.932

IV. KET LUAN

Viéc tinh cau str dung nudc c6 thé dugc thuc
hién theo cac cach thirc khac nhau dé xip xi
duong cau thuc. Tuy nhién, dé 4p dung cho bai
toan t6i uu cho ca hé thong tai nguyén nudc thi
ching ta c6 thé Iya chon mot x4p xi thich hop
vo1 d0 chinh xac chép nhan duogc dé tap trung
vao nhiém vy chinh 1a nghién ctu co ché van
hanh t6i wu cta toan bd hé thng.

Vi vay, tiép can dugc trinh bay trong ndi
dung bai viét ndy c6 nhiém vu 1a dé lugng hoa

loi ich dat duoc khi cac hé théng tai nguyén
nudc cung cap nudce cho cac st dung khac nhau
ma hé théng dugc dam trach. Viéc ap dung cac
két qua tinh toan ¢ trén va nhiéu két qua tinh
toan tuong tu va theo cac tiép can tuong tu cach
lam trén da dugc ching t61 4p dung vao cac bai
toan t6i wu hoa tinh ciing nhu dong cho cac hé
thong tai nguyén nudc khac nhau trong khudn
kho Dé tai nghién ctru tiém ning KC-08 cia
chung t6i. Két qua ctia cac bai toan nay s& duoc
trinh bay trong mot bai viét khac cua chung toi.
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Abstract
EVALUATION OF WATER DEMAND SERVING IMPLEMENTATION DYNAMIC
OPTIMIZATION APPROACH TO WATER RESOURCES ALLOCATION
IN NUI COC HYDROSYSTEM.

Today optimal water allocation problems have came to be a central issues in water resources
planning and management in all over the world. To solve them, it is neccessary to evaluate various
types of utility functions of different water uses, so that the first step inevitably is to valuate different
values of water uses such as irrigation, residential water, .... Very often, water economists are
starting by trying to determine appropriate demands for water uses. The resulting accuracies
obained depend much on the relevant context of the problems. Our objectives in this paper are
getting most appropriate demand curves for implementation of the optimal approach to the water
allocations of a water resources system in Red and Thaibinh River System.

Key words. Optimal model, water demand method, water resources allocation.
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